Nitric oxide-induced apoptotic cell death in the acute phase of Trypanosoma cruzi infection in mice.
Production of gamma-interferon (IFN-gamma) and tumor necrosis factor-alpha (TNF-alpha) in Trypanosoma cruzi-infected mice results in the activation of inducible nitric oxide synthase (iNOS) and in elevated nitric oxide (NO) synthesis, which is important for the macrophage trypanocidal activity. However, NO has been shown to be involved in suppression of host immunity. In the present investigation, we studied the role of NO in inducing apoptosis in cells from BALB/c mice acutely infected by T. cruzi. Splenocytes from infected mice had a reduced cell viability and elevated levels of spontaneous apoptosis after 48 h in culture. Inhibition of NO production by the addition of the L-arginine analog NG-monomethyl-L-arginine (L-NMMA), or of monoclonal antibodies (mAbs) to IFN-gamma or TNF-alpha spleen cells, partially restored cell viability and caused a decrease in the levels of apoptosis in splenocytes from infected animals. Spleen cells from T. cruzi-infected mice had an apoptosis-specific pattern of internucleosomal DNA fragmentation which was most marked at the ninth day after infection when the plasma NO levels and parasitemia were increased. Treatment of infected mice with L-NMMA, anti-TNF-alpha, or anti-IFN-gamma mAbs caused reduction of both NO production and the amount of apoptotic cells, suggesting that NO plays a direct role in the induction of apoptosis in vivo. Taken together, these data support the hypothesis that, as well as modulating immunosuppression, NO produced by IFN-gamma and TNF-alpha activated macrophages plays a role in apoptosis induction during the acute phase of experimental T. cruzi infection.